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This will acknowledge receipt of the following: 

1 . Transmittal Foim/Fec Transmittal (2 copies) 

2. Petition to Withdraw from Issue (2 copies) 

3. RCE (2 copies) 

4. Information Disclosure Statement 

5 PTO Fonn 1 449 with copy of references listed therton 
6. Ch*ckNo3^intbeU>^^^ 

\In re PATENT application o£ 

ICHIRO TAKAYAMA et al 
Serial Ko. 09/394,345 
Filed: 09A3/1999 

A^S TYPE FLAT-PANEL DISPLAY DEVICE 
Docket 0756-2028 

EJR/£JR/ams 



■ •" v: '''"J .v.- * - PMB OS felcft^BPUTHBANK STREET.. - . 
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I pAYTdTHE *. Cbi^missioherof PSafehte 

g ORDER OF : — - , . 



Nine Hundred Twenty and 00/100* 
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TRANSMITTAL 
FORM 

(to be used far aff cormsDondenoo after inltlaJ filing) 


Application Number 


09/394,345 


Filing Date 


September 13,1999 


First Itemed Inventor 


Ichiro TAKAYAMA et al. 


Group Art Unit 


2873 


Examiner Name 


R. Osorio 




Attorney Docket Number 


0756-2028 



3 Fee Transmittal Form 

g| Fee Attached 

^ Amendment / Reply 

□ After Final 

PI Affyav'rtsydedaration(s) 

^ Extension of Time Request 

~3 Express Abandonment Request 

] tnforrnatiort Disclosure Statement 

Q Certified Copy of Priority 
Document(s) 

r~l Response to Missing Parts/ 
Incomplete Appfcation 

I | Response to Missing Parts 
under 37 CFR 1.52 or 1-53 



(for an Application) 

aDiwmg(s) 
Declaration and Power of 
Attorney 
HI Ucenstng-relaled Papers 
l~] Petition 

□ Petffion to Convert to a 
Provisional Application 

n Power of Attorney, Revocation 
Change of Correspondence 
Address 

|~~j Terminal Disclaimer 

P" Request for Refund 

□ CD, Numh^rfCD^ 



Remarks 



i«u apt"*/ 

\] After Allowance Communication to 
Group 

n Appeal Communication to Board 

of Appeals and Interferences 
[~] Appeal Communication to Group 
(Appea/^ofce, Brief. Reply Brief) 
HI Proprietary Information 
n Status Letter 

[><3 Other Enclosures 

1. RCE 

2. Petition to Withdraw From Issue 
3. 
4. 
5. 
6. 



The Commissioner Is hereby authorized to charge any additional 
fees required or creel any overpayments to Deposit Account No. 50- 
2260 for the above identified docket number. 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm 
or 

Individual name 


Eric J. Robinson, Reg. No, 38,265 

Robinson Intellectual Property Law Office, P.C. 

PMB955 

21010 Southbank Street 

Potomac Falls. VA 20165 


Signature 




Date 




CERTIFICATE Or- MAILING 


Type or printed name 




Signature 


Date 


i tne needs or tne 


^unten Hour Statement This tomb estimated to Uk e 0.2 hours ™^ fl 3ffi£t 
TO THIS ADDRESS. SEND TO: Commisaioner for Patents, Washington. DC zoza-L 


6^P¥ 
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PTQ/SB/17 (10-04v2) 
Approved for use through 07/31/2006. OMB 0651-0032 
U.S. PtfMt and Trademark Ofike; U.S. DEPARTMENT OP COMMERCE 
Under (be Paperwork Rcdnctkm Art of 1995. no persons mc required to respond to a collection of faforma iion unless it displays a valid OMB control number 



FEE TRANSMITTAL 
FOR FY 2005 

tffecttve J&VI/2004* Poem fees are svtyetf to annual revision. 
□ Applicant Claims tmafl entity stems. See 37 CFR 1.27. 



TOTAL AMOUNT OP PAYMENT 



(S) 920.00 



Application Numbcr_ 



Filing Date 



Firsi Mimed Inventor 



Examiner Name 



Group Ait Unh 



Attorney Docket No. 



Complete if Known 



09/394.345 



September 13. 1999 



Ichiro TAKAY AMAetaL 



R. Osorio 



2673 



0756-2028 



METHOD OF PAYMENT 



n The Cosumsrimier it hereby authorized 10 charge 
fees and credit any orapiymcote to; 



Deposit 
Account 
Number 



Deposit 
Acoouot 



50-2280 



Robinson Intellectual Property 
Law Office 



13 ChaTfe Any Add id dob) Fob Required 
Under)? CFR 1.16 and 1.17 end 
credit overpayweBij 

D Applicant claims small entity szum. 
See 37 CFR 1.27 



Z.H Payment Enclosed: 
□ 



Chock 



CredhCerd 



Matey 
Order 



FEE CALCULATION 



1. BASIC FILING FEE 



Lant Eatitr 


ScaallErfty 


FeeDcscripfjOift 


Fee 


Fee 


Fee 


Fee 


Code 


CS) 


Code 


CS) 




1001 


190 


2001 


395 


Utility filing fee 


1002 


350 


2002 


175 


DetSp filing fee 


1003 


S*Q 


2003 


275 


Finn filing fee 


1004 


190 


2004 


395 


Rcitfoe filing fee 


1005 


160 


2005 


' B0 


Provisional filing fee 



Fee Paid 



SUBTOTAL Q) W 



2. EXTRA CLAIM FEES 

Fee Inn 

Eytrm Claims bdew 

TomOaims I I -20*"- I I X 010 " 



Fee Fakl 



Mohiple Dependent 

Urge Entity Small Eab ty 
Fee Fee Fee Fee 



Code 

1202 
1201 
1203 

1204 



1* 

88 
300 



1205 18 



(5) Code 

2202 9 
2201 44 

2203 150 

2204 44 

2205 9 



Fee Dacrrpfloa 

(5) 

Claims n exessi of 20 
butepenoest claims in cificg of 3 
Multiple dependem claim, if not paid 

Reissue indepesdeet claims 6*Tf 

*♦ Reksne da«a in excess of20 and 



SUBMITTED BY 



over original pa tent 
SUBTOTAL (t) 1 ff) 



FEE CALCULATION (coaUnucdL 



3. ADDITIONAL FEES 

Larp Small 

EoHqr Entity 

Fee Fee Fee Fee 

Cede (S) Cone (5) Fea Description 

1051 130 2051 65 Sureber^-laiEfiHiig feo WO** 

1052 SO 2052 25 Surcharge - talc provisional filing ftc or cover sheet 

1053 130 1053 130 Noa-EnBllih rpeelficarioa 

1812 2,520 1&12 2,320 For fiJin$ e reqnesl for ex pert* reexamination 
1804 920* 1604 920* Requesting publication of SIR prior to Examiner acoon 

18051,840* 1805 1 ,640* Requesting publication of SIR E&er Examiner action 
1251 110 2251 55 Eaeeuoa for reply * tew 8rgt month 



FeeFeEd 



1252 430 

1253 980 

1254 1,530 

1255 2,010 

1401 340 

1402 340 

1403 300 

1451 1*510 

1452 no 

1453 1,370 

1501 1.370 

1502 490 

1503 660 
1460 130 

ISO? 50 
1806 180 

8021 40 

1809 790 

1610 790 

1801 790 

1B02 900 



2252 
2253 
2254 
2255 
2401 
2402 

2403 
1451 
2452 
2433 
2501 
2502 
2503 
1460 

1807 
.IB06 

B021 

2809 

2810 

2801 

1802 



215 Extension for reply within second Booth 

490 Extcnwtm for reply witothn^ month 

765 Extension for reefy within fourth month 
1040 Extcosns for reply within fifth DJOflth 

170 Nooee of Appeal 

170 FflllJfl a brief k fuppcrt oi an appeal 

150 Requetifcr oral hearing 
1,510 Petition to institute a public use proceeding 
55 Petition to revive - mavoidtbl* 

685 Petiiioa to revive -vqialeniianal 

685 Utility ii5ocfec(orrcu**) 

245 Design feto* fee 

330 FUntansfce 

130 Petinoni io (be CemmisiaDcr 

$0 Processing fee under 37 CR 1.17(q) 
180 Sufanrittion of lnfennatioo Disclosure Sam 

40 RccordhiS each patent istignment per property (rimes 

number of properties) 
395 Fitinf a submission after final lejettiro (37 CFR 
C 1.129(e)) 

39S For each odOnlonal invention 10 be cjumiiucd (37 CFR 
* 1.29(b)) 

395 Request nV Ccaturocd Ettinhifitfoo (RCE) 
900 Requcsi for erpnrtited examination of a design 



Other fee (specify) . 



5130.00 



$790.00 



• Reduced by Basic Filing Fee Paid 



SUBTOTAL (3) (S) 920.OO 



□ 



CEKTTHCaTII 07 MARINO „ 

i hereby i=tay Oil ihb ncrrnpocacnee h being dnfCrtcd wiajw Uuiitf" 0m i n Wrieiiiiii a 

VA 3331 M450.O& 



Narnt (Prtnt/Typt) 



Signature 



Eric J. Robinson 



Registration No. 
(AttQTnsy/AxaiQ 



Comriete (if qfcatoW 



Tctcybone 
Date 



(571)434-6789 



/o-as-oY_ 
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i Act of 1995. no 



PTO/SB/30 (08-00) 
Approved for uso through 10/31/2002. OMB 0651-003 1 
U.S. Htent and Trademark Office: U-S. DEPARTMENT OF COMMERCE 



Request 
for 


A If r ■win n Uiiailua 

Appucsiton iMUDiDcr 




Filing Date 


September 13, 1999 


Continued Examination (RCE) 


First Named Inventor 


Ichiro TAKAYAMA ct al. 


TRANSMITTAL 


Group Art Unit 


2673 


SuhsuOn (b) of 35 S 1M, effective on M.y 29, ICOO, 
provides Car ecsfiamed emnBnrtWn of u utility or pbstappUeaUon 
Bed oa or fcftar June B, 
See Tl* Atterteu Inventon Protection Aet ol 19*9 (ATM). 


Examiner Name 


R. Osorio 


Attorney Docket Number 


0756-2028 



st for Continued Examination (RCE) under 37 C.FJL 6 1.1 14 of the abovcwiaitified application. */HCI\/Cn 
NOTE:' 37 CJJt 8 1.1 H ia eScetive oo May 29, 2090, If to above-identified opplkatioo wis filed prior lo Miy 29, 2000, apptiesni m*y wish to jftl ;t/tl V CU 
S^r filing b eomiaued rmuccutkm ipplic*W» (CPA) under 37 CJ.R. 4 1.53(d) fFlMfcWJiMMd of. RCE £ be e J^^^ P"'^^,^ it CAY CENTER 
^mjimmtprovuira of Aft AIPA See ChmttS TO Application Emninttim md Provkwnil Application Practice, FbuJ Rule, 65 Fed. Reg. 5l@£N I H *L T*A Wfc" 
(aXtMOOO) lmcrim RuK 63 Fed. Reg. 14865 (M«, 30, 12J3 Ott C«. P*. Office a? (Apr. 1 1, 2000), which etfjo bihed RCE practjec. _ 

M l 3 0 2005 



1. [Submission required wider 37 C.FJL §1.114 j 
a_ Q Previously submitted 

I □ Consider the anradmenfcyreply wider 37 CJPJL $ 1.116 previously filed on j , 

(Any ahttrtfirtd amaKtrocrrtfr) reftmed to above be entered). 

ii. G Consider Che arguments in Ac Appeal Brief or Reply Brief previously filed on 

iiL □ Other 

b. EE] Enclosed 

i. □ Amendment/Reply 

ii. □ AffidavTt(syi>claraiton(0 

iii. ED Information Disclosure Statement (IDS) 
nr. □ Other 

| Miscellaneous "1 

a. □ Suspension of action on toe ebove-identiiicd application is requested under 37 C-F.R. § 1.1 03(c) for a period of 
months. (Period ofroptftsies shiD not exceed 3 months; Fee under 37 CF.R. $ 1. 17(1) required) 

b. El jffffl™ f ft Wiftft** fnm lgue — 

Fee, 1 The RCfi fee lader 37 C.F.R. 4 1.17(e) u required by 37 CAR. 6 1.1 14 when (he RCE b Hed. 



3. 



t_ □ The Director is hereby authorized to charge the following fees, ot credit any overpayments, to Deposit Account 
No._ - 

i. □ RCE foe requhed under 37 CJ.R. § 1.17(e) 

ii. □ Extension oftime fee (37 CJJl. §ff 1.136«idU7) 
hi. □ Omer 

b. H Cheek in (he amount of SPEfrW eoclosfid 



□ Payment by CJtdit Ord (Farm PTO-2038 enclosed) 



SIGNATURE OF APPLICANT, ATTORNEY* OR AGENT REQUIRED 



Name (Prim/Typi) 



Signature 



Eric J. Robinson 



J x — 



Registration No. (Atiorrxy/AgtM) 3 8,285 



Date 



CERTIFICATE OF MAILING OR TRANSMISSION 



I hereby certify that mis correspondence is being deposited with the United States Penal Service ^A ^c^postege as first e^ nai) 
fo^vcie^ For Patents, P.O. Box 1450, Alexandria. VA 22313-1450, or tohnile transrmtted to the US. 
Parent and Trademark Office on: ^ — 



Name (Prtmffype) 



Signature 



Date 



BmdeaKoiirStBiement His form is estimated to take 02 how to complete. Time w,l) vary depend^ ^ mmu* 

Arwwin^ontteeinoiint of time you are required to complete this form ^^^^^^^ 
TraSk Office, Washington, DC 2023 1 . NOT SEMD FEES OR COMPLE^ rX>RMS TO TT^IS ADDRESS: p END Fees and 
Completed FonnTto the foUo^ing address: Ccsmnissioner for Patents, Box RCE, Washington, DC 2023 1. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
Ichiro TAKAYAMAetal. 
Serial No. 09/394,345 
Filed: September 13, 1999 
For. ACTIVE MATRIX TYPE FLAT- 
PANEL DISPLAY DEVICE 



) 
) 
) 
) 
) 
) 
) 



Art Unit: 2673 
Examiner R. Osorio 



NO. 7279 P. 10 

Docket No. 0756-2026 

RECEIVED 
CENTRAL FAX CENTER 

MAR 2 9 2005 



CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited wiih 
The United Stales Postal Service with sufficient postage as First 
Class Mail in an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450, on 



PETITION TO WITHDRAW FROM ISSUE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir 

Applicant hereby petitions that the subject application be withdrawn from issue to 
permit consideration of an Information Disclosure Statement under 37 CFR 1.97 
(submitted herewith) and a Request for Continued Examination (RCE) (also submitted 
herewith). 

Also submitted herewith is the requisite fee of $130.00 set forth in 37 CFR 
1.17(i). 

In view of the foregoing, it is urged that this petition is in order and, accordingly, a 
prompt grant thereof is requested. 

The Commissioner is hereby authorized to charge any fees which may be further 
required in this application, except the issue fee, or credit any overpayment to Deposit 
Account No. 50-2280, under the above order number. A duplicate of this sheet is 
attached. 

Respectfully submitted, 



Eric J. Robinson 
Reg. No. 38,285 

Robinson Intellectual Property Law Office, I '.C 
PMB 955 

21010 Southbank Street 
Potomac Falls, Virginia 20165 
(571)434-6789 
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Docket No. 0756-2028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
Ichiro TAKAYAMAetal. 
Serial No. 09/394,345 
Filed: September 13, 1999 
For ACTIVE MATRIX TYPE FLAT- 
PANEL DISPLAY DEVICE 



) 
) 
) 
) 
) 
) 
) 



Art Unit: 2673 
Examiner R. Osorio 



CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with 
The United States Postal Service with sufficient postage as First 
Class Mail in an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 223 13-1450, on 



INFORMATION DISCLOSURE STATEMENT 



RECEIVED 
CENTRAL FAX CENTER 

MAR 3 0 2005 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In accordance with the provisions of 37 C.F.R. 1.56 and 37 C.F.R. 1.97-1.99, 
Applicant submits herewith a Form PTO-1449 listing information known to Applicant and 
requests that this information be made of record in the above identified application. 
Copies are submitted herewith in accordance with 37 C.F.R. 1.98(a). 

The cited Japanese references were recently cited by the Japanese Patent 
Office against a counterpart Japanese application. The Japanese Patent Office is 
asserting that it was well known to form a peripheral driving circuit on an active matrix 
substrate. The Japanese Patent Office referred to JP 61-048893, JP 61-052631 , JP 61- 
116334, and JP 61-080226 as an example for showing this feature. 

EP 0 177 247 and U S. Patent No. 5,028,918 are in the family of JP 61-080226. 

This Information Disclosure Statement is being submitted with an RCE. 
Therefore, no fee is required. 

Respectfully submitted, 



Eric J. Robinson 
Reg. No. 38,285 



Robinson Intellectual Property Law Office, F'.C. 



PMB 955 

21010 Southbank Street 
Potomac Falls, Virginia 20165 
(571)434-6789 
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PTCVSfcVOSA (06-00) 
Approved for use through 1Q731/2002. OMB 0651-0031 
US. Patent and Ttadomitc Office: U.S. DEPARTMENT OP COMMERCE 



Substitute tor form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(ust ax mary rfjcrtt as ntttssary) 


Complete 


f Known 


Applies d» Number 


09/394,345 


RKng Dtte 


September 13, 1999 


First Nimcd Inventor 


Ichiro TAKAYAMA et al. 


Gitoj^ Art Unit 


2673 


Examiner Ntme 


R. Osorio 


Sheet 1 Of 1 


Attonicy Docket Nttmber 


0755-2028 



PATENT DOCUMENTS 



Bum iftHf 

InUali' 


Cite 
Kb, 1 


OA PHodtSMonUl 


Km» arPUatae or AppIifitOt ofCtel 
DoeauM 


DtuofMlfeKfeatfCted 
Docnmcn) 
MM-DB-YYYY 


PlfO, Cotwnnj» Lines, Whore Xdevut 
Fungs or RobvutFfenret AppUT 


Knob* Klid(W 






5,028,916 




Ichikawa et &L 


07/02/1991 











































































































































FOREIGN PATENT DOC1 


JMENTS 


Bonos' 
lakkV 


Che 
Na» 




Kuw Of Pun*aa or 
Applkv* Of Ottd POCBRUX 


DrttorMffiatinarCfeed 
MM*Dr>YYVY 


Ptyet, Crtvmnt Lire. Where 
Fwet Appear 


r 


Office 1 Ni»be* ftTA-w^ 






JP 


61-048893 






03/10/1986 
03/15/1986 




Full 
Abgt ■ 






JP 


61-052631 

61-116334 






06/OV19S6 




Abst 






JP 


61-080226 






04/23/1986 




Full 






EP 


0177247 1 






04/09/1986 




Eng. 








OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 




Examiner 
lnitiali" 


Cite 
No. 1 


tndudB csme oflbe iodic* (in CAPITAL LETTERS), otis of the article (wfaea appropriatoX nde of d* 
HezA (book, magazine, jouroiU tcriftl, ryrapeHum, catiloi, eta),. d***. page(B), whanwaree atfrtberts), 
pub&ber, Wy endfer awntiy when pdriiihod 




























I Examiner 1 0316 ^ 



•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw foe through citation if pal in 
conformance and dot considered. Include copy of this form with next commoriicatkra to applicant 

1 Unique citation designation number. * See attached Kind* of U.S. Patent Doctimtflts. 3 Enter Office mat issued the document, by the two-letter 
code (WIPO Standard ST J ). 4 Fbi Japanese patent documents, the indication of the year of the reign of tbe Emperor must precede the serial 
number of tbe ptftoi document 5 Krad of document by the appropriate symbols *s indicated on tbe document under WIPO Standard ST. 16 If 
possible. * Applicant is to place a check mark here if English language Transl&JiOfl is attached. 



' Unique crtstion designation mimbcr. 1 Applicant is to place a check mark here if English language TnmslaiioQ is attach a\ 

Burto Hour Statement: This form is estimated to take 2,0 bours to complete. Time will vary depending upon me needs o|_ ^ 
Any comments on the amount of time you are required to complete this form should be sent to the Chief ^formation Ofl oer^Tl^ 
Trademark Office, Washington, DC 20231. DO NOT SEND FEBS OR COMPLETED FORMS TO THIS ADDRESS. SEND TO. 
nrmmisskrocr for Patents; Washington, DC 2023 1 . 

NVAI904S9J 
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United States Patent and trademark Office 



CommisstonBr for Patents 
United States Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22»is~1450 



ERIC ROBINSON 
PMB 955 

21010 SOUTHBANK ST. 
POTOMAC FALLS VA 20165 



In re Application of 
Ichiro Takayama et al 
Application No. 09/394,345 
Filed: September 13, 1999 
Attorney Docket No. 0756-2028 



COPY MAILED 
tjfl/ol OCT Z 7 ZGR* 

OFFICE OF PETITIONS 



Paper No. 



ON PETITION 



This is a decision on the petition, filed October 26, 2004. under 37 CFR 1 .3 1 3(c)(2) to 
withdraw the above-identified application from issue after payment of the issue tee. 

The petition Is GRANTED. 

The above-identified application is withdrawn from issue ; for consideration _o1 ;a ^submission 
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ABSTRACT 



In a thin-type liquid crystal display device of dns Inven- 
tion, a display section is formed on a printed c ircuit 
board end has a matrix array of display cells, address 
lines connected to the row arrays of the display cells 
and data Kn«t connected to the column arrays of the 
disply cells. Row and column switching selectors are 
provided on the printed circuit board. The respective 
selectors include a parallel array of switches, such as 
TFTs. The row selector is connected to the address 
lines for sequentially selecting address lines through a 
scanning operation for image display. The column se- 
lector is connected to the data line tor subjecting an 
incoming frame of image data to a time-division multi- 
plexing and for sequentially supplying block-segmented 
image data components to the data lines. 

13 Claims. 13 Drawing Sheets 
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ACTIVE MATRIX DISPLAY DEVICE 

This is a continuation of application Ser. No. 
07/332,424, filed on Mar. 3I P 1989, now abandoned, 5 
which is a continuation of application Ser. No. 
07/127,354, filed on Dec 2, 1987. now abandoned, 
which is a continuation of application Ser. No. 
06/776,083, filed on Sept. 20, 1985, now abandoned. 

10 

BACKGROUND OF THE INVENTION 

This invention relates generally to a thin type display 
device with a matrix array of pixels and, more particu- 
larly, a thin type display panel including a display sec- 
tion having a birihVin active matrix using thin film bran- ^ 
sisters (TFTs) and a display drive circuit section. 

Recently, a growing demand has been made for a thin 
type display device, such as an electroluminescent (EL) 
panel, plasma display device and liquid crystal (LC) 
display device, to be used as a display device for termi- 20 
pal units of a measuring apparatus, business machine 
and computer in place of a conventional cathode ray 
tube (CRT). Greater attention has been paid to liquid 
crystal (LC) display devices in view of their low disai- 
pation power and cost. 

According to the LC display device, switching ele- 
ments, such as thin film transistors, are formed in a 
matrix array in the display area of a substrate to provide 
an active matrix. The image data is stored for a prede- ^ 
termined time for each point (pixel) of the switching 
transistor matrix and a pixel (or cell) area of the liquid 
crystal layer is correspondingly oriented according to 
the stored image data. In this way, a desired image is 
displayed on a display area. The LC display device with } 5 
a switching transistor matrix array performs a full-time 
image display and assures a high-quality reproduction 
Image- The thin film transistor of the LC display device 
can relatively easily be formed On a glass substrate, 
using the thin film technique for a polycrystalline semi-* 44 
conductor and amorphous semiconductor. It is, there* 
fore, considered that it is possible to implement a thin 
type display panel of a larger area as required. 

In actual practice, however, it is difficult to achieve a 
liquid crystal display panel of a larger display area with 45 
a better oast performance. If the active matrix size 
'(panel size) of the LC display device is increased, the 
electric display device operation becomes complex by 
that extent and thus the peripheral drive circuit configu- 
ration also becomes complex. In a conventional LC 50 
display device with a switching transistor matrix array, 
the display drive circuit is formed with a plurality of IC 
chips, such as IC memories, IC data selectors and IC 
decoders, arranged oq a special printed circuit board 
other than a display substrate. The display drive circuit 55 
is connected by a wire bonding method to the display 
substrate. If, with the greater complexity of the drive 
circuit configuration, the interconnection pattern of the 
circuit board and bonding pad pattern are microminia- 
turized as appreciated from, for example, a pattern pitch 60 
of about 100 to 150 ujtj, it would be difficult to manufac- 
ture the display drive substrate, as well as to perform a 
wire bonding connection treatment. This leads to a low 
manufacturing yield of the LC display device. Further- 
more, with an increase in the display area of the panel, 63 
a selective drive operation is delayed at the active ma- 
trix and a response speed (display operation) at the 
panel is delayed by that extent, 



2 

SUMMARY OF THE INVENTION 

It is accordingly an object of this invention to provide 
a new and improved display device of a thin type which 
can perform a fast and efficient display drive operation 
with a simplified circuit configuration. 

In the thin-type display device of this invention, a 
display section is provided on a printed circuit board 
and has a matrix array of display cells, address lines 
connected to the row arrays of the display cells and data 
lines connected to the column arrays of the display 
cells. First and second selection circuit units are pro- 
vided on the printed circuit board to dynamically drive 
an image display on the display section in a time-divi- 
sion multiplex fashion. The first selection circuit unit is 
connected to the address lines for scanning the address 
lines in the time-division multiplexed fashion for image 
display on a display section. The second selection cir- 
cuit unit is connected to the data lines for subjecting an 
incoming frame of image data to a tune-division multi- 
plexing and fox sequentially supplying block-segmented 
image data components to the data lines in accordance 
with a predetennined time order. Both the first and 
second circuit units are dynamically performed in the 
time-division fashion, thereby amplifying a signal inter- 
connection pattern necessary tor the transfer of the 
image data for display on the display section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention U best understood by reference to the 
accompanying drawings In which: 

FIG. 1 is a model diagram schematically showing the 
planar configuration of a major section of a thin type 
liquid crystal display substrate according to a preferred 
embodiment of this invention which includes an active 
matrix display section; 

FIGt 2 is a diagram showing an equivalent circuit for 
display cells in the active matrix display section; 

FIG. 3 is a diagram showing a detailed interconnec- 
tion pattern on the display cell substrate of FIG. 2; 

FIG. 4 is a cross-sectional view, as taken along line 
JJI — -HI hi FIG. 3* showing the display cells; 

FIG. 5 is a plan view showing a detailed interconnec- 
tion pattern of a peripheral circuit configuration On the 
thin type liquid crystal display substrate or FIG. 1; 

FIG. 6 is a cross-sectional view, as taken along line 
XI— XI in FIG. 5, showing the display cell configura- 
tion; 

FIG. 7 is a schematic diagram showing the whole 
planar configuration of a prototype of a liquid crystal 
display device implemented according to this invention; 

FIGS. 8 and 9 are schematic views showing a detail 
of a typical liquid crystal display device having the 
above-mentioned circuit configuration; 

FIGS. 10A to IOC each, are an internal circuit ar- 
rangement of transmission gate IC chips (IMG ICs) for 
use in switch selectors on die display device of FIG. 9; 

FIG. 11 is a schematic view showing another farm of 
a thin type display device; 

FIG. 12 is a schematic diagram showing an address- 
ing signal generator for performing an addressing con- 
trol for an addressing line on an active matrix display 
section On the display device shown in FIG. 7; 

FIGS. 13A to 15P show the waveforms of major 
signals which are g ener a ted on the major portions of the 
circuit arrangement of FIG. 12; 

FIG. 16 shows a circuit arrangement (corresponding 
to a ^P*" select circuit and block data drive circuit) for 
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segmenting image data as blocks for the data lines of an "The partial planar structure and cross-sectional ar- 

active matrix display section on the substrate of the rangement of the cell matrix 10 are shown in FIGS. 3 

liquid crystal display device of FIG- 7; and 4. In FIG. 3, the substrate 14 is omitted for illustra- 

FIGS. 17A to 17X are waveforms showing major tivc convenience only. The configuration of one cell 

signals which are generated on the major section of the 5 will be explained with reference to FIGS. 3 and 4. An 

circuit arrangement of FIG. 16; insulating layer, such as a silicon oxide layer 30. is 

FIG. 18 is a block diagram showing a modified form formed on the glass substrate 14. The address lines 16-1 

of the circuit arrangement of FIG- 16; and 18- 1 extend on the substrate 14 in a manner buried 

FIGS. 1$A to 19R are waveforms' showing major by the silicon oxide layer 30. A cell 32 substantially 

signals generated on the major section of the circuit 10 defining the cell zone, as well as TFT 24, is formed on 

arrangement of FIG. 18; and a cell formation zone of the silicon oxide layer 30. Ao 

FIGS. 20A to 2XB are waveforms for explaining the ? this^bodimeot. the cell electrode 32 is 

pulse generation timing of an address scanning signal compmed of ITO Cndium tin oxide) film. T>e cell 

with a brief high level time set. electrode 32 is planar an configuration as shown in FIG. 

15 3 to substantially cover a substantially rectangular zone 

DETAILED DESCRIPTION OF THE defined by the address lines 16-1 and 18-1 and data lines 

PREFERRED EMBODIMENT 20-1 and 22-1. A semiconductor thin film 34 which b 

According to a liquid crystal display panel of one ^de of, for example, an amorphous ^aicon is discretely 

preferred embodiment of this hwenbon, Sustrated in , n formed as *? *knd ™ ^.^ ta ? ^ 

FIG. 1, a larger display section 10 is formed with a 20 *™ d £ tor *f* fc * a jimction^ween 

larger number of pixels(or cells), for example, 4*0 X 640 line and data ttr^ The sem^miuctor thin 

. °,_ . *^ , v „^*JZ^ nan 34 is connected at one end to the address line 22 for 

pixeb. arranged on a transparent substrate. Since the zrn and at the other end to a cell electrode 32 through 

liquid crystal display pane has a larger numbei r o pix- fSelec^S ^pr^vide a S itaE* 

els, it permits a compute image and^d^a^ obe Referring back to FIG 1, selector units 5) and 42 are 

flayed with high definition, unhke a conventional disposet J ^ ^ 3ubstnjtc u Qt ^ rf thc ^ 

cki display unit. display section 10 made of the abevementioaed active 

FIG- I is an illustrative representation showing an ma ^ i / and iaclode switoh ar^y* ^0 of a plurality of 

active matrix display section and peripheral circmtj con- swhcheS . Although, in FIG. 1* four pairs of switching 

figuration as a model on a panel in order to obtam a 30 ^^rs (40, 42)are arranged with the corresponding 

vmri Imsdexttaml^^ lines connected between thc corresponding pair of 

tion 10 including 480X640 pixels (cells) 12, made of fiwitcninB selectors, they are for an illustrative purpose 

tbm-film transistors (TFTs) is formed on a central area only and, in actual practice, more selector units are 

of a transparent glass substrate 14 wrA the number of ^yi^ with respect to the address lines and data 
the pixels 12 corresponding to that of the pixels of the 33 

thin-type display. Address lines 16-1, 16-2, 16-i . . . . 16-1, fa ' mG 1( ^ switching selectors 40 are provided 
16-m, I**!, . - . ; 18-1, 18-2, 18-i . . . , and 1 W. l&an, 18-n ^ rejpect to the address lines 16 and 18. Each switch- 
extend in the row direction of the matrix array on the ^ selector 40a, 40$, 40c or 404 has a plurality of oat- 
substrate 14. The address lines 16-1, 16-2, 16-i . . . are puts connected to the corresponding number of cell 
alternated with the address lines 18-t 1*4, l*-l . . - with 40 rows m toe cell matrix array. The switching selectors 42 
one of the row cell arrays sandwiched between each of are provided with respect to the data lines 21 and 22. 
the address lines 16-1, 16-2, 16-i . . . and the next adja- Each switching selector 42a, 42b, 42c or 424 has a pJu- 
cent one of the address lines 18~1, 18-2, 18-i . . . ; and the rality of outputs connected to the corresponding num- 
address lines 18-1, 18-m, 18-n, ... are alternate with the ber of cell columns in the cell matrix array. In FIG. 1 
address lines 16-1, 16-ra, 16-n . . . with one of the row 45 ^ (f or example, 40a) of the selectors are shown, as a 
cell arrays sandwiched between each of the address representative example, to have three switches SI, $2 
lines 18-1, 18-m, 18-i, . . . and the n ext adjacent one of the and S3 in a parallel array, noting that the other selectors 
address lines 16-1, 16-m, 16-n . . . Data lines 20-1. 20-2, are or the same configuration as that of the selector 40a 
204 . . . ; 20-1, 20-m, 20-n . . . ; 22-1, 22-2, 22-i ; and so that they drive the corresponding address lines or the 
22-1, 22-m, 22-n . . . extend in the column direction of the 50 corresponding data lines as in the case of the selector 
matrix array on the substrate 14. The data lines 22-1, 40a 

22-2, 22-i are alternate with the data lines 20-1, 20-2, 20-i input terminals 44 and 44' of the adjacent selectors 

. . . with one of the column cell arrays sandwiched 40a and 40fr, respectively, are connected through their 

between each of the data lines 22-1, 22-% 22-i and the corresponding switches to their corresponding address 

next adjacent one of the data lines 20-1, 20-2* 20-i . . . ; 55 Hues and connected in common to each other through a 

and the data lines 22-1, 22-m and 22-n ... are alternate source connection wire 48-1 and to a bonding pad pat- 

with the next adjacent data lines 20-1, 20-m, 20-n with tern 46-1 formed on the peripheral surfece portion or 

one of the column cell arrays sandwiched between each the substrate 14. A double circle as indicated by 49 in 

of the data lines 224, 22-m, 22-n . - . and the next adja- FIG. 1 shows a through hole formed in the silicon oxide 

cent data lines 20-1, 20-m, 20-n 60 layer 3a That is, such input lines of the selector 40u ( 

FIG. 2 is an expanded view showing part of the pixel each, are brought around onto the opposite surface of 

(or cell) matrix 10. Within o ne cell 12, the gate and the silicon oxide layer 30, noting that the respective 

source of a thin-film transistor (TFT) 24 are connected input line of the selector 40a is electrically connected to 

to the address line 16 and data line 22, respectively. The the corresponding source connection wire 48 which 

drain of TFT 24 is connected to a terminal 28 through 65 runs on the opposite surface of the insulating layer 30. 

a liquid crystal layer 26. The other cells are substantially Similarly, the remaining corresponding input lines of 

the same in their internal configuration as that of the the selectors 40a and 406 are also connected in common 

cell 12. to each other through the corresponding source con- 
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section wire and to the corresponding one of bonding 3000 A-thlek amorphous silicon layer is deposited by 

pad patterns hi an array. Gate tines 50a and 506 of the the CVD method on the surface of the insulating layer 

selector? 40a and 406 are separately connected to pad 30 and a plurality of discretely distributed, Island-like, 

patterns 52-1 and 52-2, respectively. The other selectors rectangular thin films 34 in FIG. 3 are formed by virtue 

40r and 40«fc 41a and 426; and 42* and 424 are connected 5 of the PEP technique. 

in exactly the same fashion as set out above in connec- a 3000 A-thick transparent conductor layer made of 
ton with the selectors 40a and 406. As a result> the ITO is formed on the resultant structure. The deposited 
number of pad patterns (46*, 52) for the address lines can transparent conductor layer is patterned to form a phi- 
be reduced down to a total number of one half the rality of cell electrodes 32. Then, an about 500 A-thick 
nnmber of address lines of the display matrix on the 10 Mb layer and about 1 /mv-thick Al layer are sequentially 
substrate 14 plus the number of the selectors 40, and deposited by a sputtering or vapor deposition method 
may be regarded as substantially one half the number of ^ me resultant structure to form a drain electrode 
address lines. The same thing can also be true of the (within a cell) 36, data lines 20, 22, peripheral drain 
number of the pad patterns for the data lines. As a re- mtcrconnection wire 60, peripheral source inrerconnec- 
suit, the number of the pad patterns necessary on the 25 tion wire 64 and banding pad patterns 46, 42 as an inter- 
substrate 14 with the active matrix display oxut 10 connection pattern of a second layer. In this connection 
thereon can be largely reduced I down to substantially it * to be noted that an external control circuit for driv- 
ooe-fourth the number of.the address and data hnes. To mg ^ afc^y active rnatriz Is connected to the pad 
explain in another words, if a p number of selectors ;40 46 and 52 by a wire bonding or an electrical 
mciuding an n ruimber of parallel switch^ provio^d 20 ejection means, such as the pre^ure contacting of a 
£l&tf££% II ? iJtZS^SS conductive rubber. Finally, a TFT within the respec- 
possible to drive the n Xp ^^^f?^^ 1 ?; 5* tive cell and TFTs within the switchmg selector (40, 42) 
laxly, if a q number of selectors 42 mcludmg an m num- „ e^^.A ^ mMn i««* tt,* aKA^™^..,! ' 
ber of parallel switches are provided for the data lines I**"™** 0 "* dlS P Liy 
20 and 22 on thesubstrate l4.it is poss^Ie to drive the 25 na7isa wdbmBaAi diagram showing a whole ar- 
mXo data lines 20 and 22. In this case, the total nnmber ™ " J ~r\? \ % 7* , 

from an ettema] con£l circuit bSenttoUy reduced W^P^nted D^^to^mv«ntton. In WG. 

7~ 7wl\....~i~X. c- j. _t_ — 7, a section 70, as indicated by broken lines, corresponds 
TgS. fandT^ pat- 30 » W crystal d«p£y unit TheTFT ^£ ««* 
m> Of the associated peripheral circuit arrangementTln 12 °l^J* P ^ y J 1 ™?? 5 ^«40 
the plan view ofFIoTtbe substrate 14 and insulating number of ^ (rnxds). Switchmg selectors 74 are 
layer 30 are omitted, and thus the source mtercoimec- f 0 ™**? 1 to ^ress lines extending n the row direc- 
tion wires 48 and common gate lines 50 for the switch ™ R m the aenve matrix array 72 and located on both 
selectors 40* and 406 are shown as extending below the 35 the sides of the active matnx array 72, noting that» m 
insulating layer 30 as indicated by solid lines in FIG. 5. example the selector 74 contains 16 switches. Se- 
lf an explanation is given about the selector 40a. the lec , tors W » connected to data hnes extending in the 
address lines 16 extracted from the cell matrix 10 extend column direction in the active matnx array 72 and lo- 
in a manner sandwiched between the substrate 14 and cated one on the upper side and one on the lower side of 
the insulating layer 30 and are brought around through 40 ™& active matnx array 72, noting that the selector m- 
the corresponding through-holes onto the surface of the *° switches comprised of parallel transistors 
insulating layer 30 to permit a connection to be made according to this example. The connection of switch 
with peripheral drain interconnection wire (60-1, 60-2, . arrays within the selector * substantially similar to that 
. . ). The peripheral drain interconnection wire (60-1, as explained in connection withFlG. l.Thatis, a com- 
60*2, - - - ) is connected through a thin film 62 to the 45 01030 gate hhe 78 and a. bus line 80 comprised of a group 
corresponding peripheral source interconnection wire of source mtercormection wires are connected to each 
(64-1. 64-2, . . . )- The peripheral source interconnection « witch selector 74. Similarly, a common gate line 82 and 
wire (64-1. 64-2. . . . ) is connected on the surface of the * data bus line (40 bit data bus) comprised of a group of 
insulating layer 30 through a corresponding through- source Interconnection wires are connected to each 
hole 49 to peripheral dram interconnection wire (48-1, 50 data selector 76. 

48-2> . . . ) on the undersurface of the insulating layer 30. A peripheral drive circuit for controlling the display 

The common gate mterconnection wire SOa of the se- substrate unit 70 in FIG. 7 can be connected by a wire 

lector 40o is so formed as to extend on the underfiurface bonding method to the TFT active matrix array 72 

of the insulating layer 30. The same thing is also true of through the above-mentioned pad patterns (46, S2) or 

another selector 40b and further explanation will be 53 can be moun ted as an IC unit on the same substrate 14 

omitted- 0X1 which the TFT active matrix array 72 is m ou nt ed. In 

A display substrate unit for the above-mentioned either case, the above-mentioned electrical connection 

thin-type display panel is nianu&ctured as follows: is as shown in FIG. 7. The gate lines (7$, W) and ad- 

A 2000 A-thick Mo film is deposited on a glass sub- dress bus hnes ( 80, 80*) of the selectors (74» 74*) at each 

strate 14 of 2 mm in thickness, and address lines (16, 15), 60 side of the TFT active matrix array 72 are connected to 

peripheral source interconnection wire 48 and gate an upper address scanning circuit (86, 86*) and a lower 

mtercodmection wire 50 are formed as a first intercon- address scanning circuit (88, 88% respectively. The 

nection pattern by virtue of a PEP (Photo Engraving address scanning circuits 86, 86' and 88 and 88\ data 

Process). Then, a silicon oxide layer t$ deposited by a select circuits 90, 90* and block, data drive circuits 92, 

known CVD method on the resultant structure to form 65 92* arc controlled by a controller 94. A cell signal 96, 

an insulating layer 30 ot about 2000 A in thickness. The clock signal 98, horizontal synchronizing signal 100 and 

above»merrtkmed through-holes 49 are formed in de- vertical synchronizing signal 102 are supplied to the 

sired portions in an fr»yniflri«g layer 30. Then, an about controller 94 from a known circuit, not shown. 
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According to the thin-type display device* not only In FIG. 9, the selectors 40 and 42 for address lines 

the switch selector 40 for address lines, but also switch* and data lines can be implemented utilizing transmission 

ing selector for data lines are controlled in a time-divi- gate IC chips in place of the above-mentioned TFTs. 

sion multiplexed fashion, To diagrnmnwticaUy explain The internal circuit of transmission gate IC chips 112 

with reference to the schematic diagram of FIG. 1, the * are as shown in FIGS- 10A to IOC. The increase in the 

switching selectors 40 are sequentially selected in re- number of such TMG ICs (internal elements) permits a 

sponse to signals on the common gate Hues 50 (or 78 in proper combination with the peripheral drive circuit 

FIG. 7) of the address selectors 40 (Or 74 in FIG. 4). arrangement (FIG. 8) on the IC chip, as seen from an 

Since the source interconnection lines 48-JU 43-2, . . . , external appearance in FIG. 11. In FIG- II, 114 denotes 
4£-i transfer sequentially addressing signals in synchro- 1° ICs, such as data selectors and drivers and 116 denotes 

nism with the selection of the selector unit* if the ad- TMG ICs. 

dress switch selector 40a is selected, the switches within According to this invention, the interconnection pat- 
the selector 40a are sequentially turned ON to activate tem can be greatl y simplified on the display unit 70 
the corresponding address lines. After the switches including the TFT active matrix 72 of a relatively large 
within the selector 40i are so sequentially turned ON, 13 siz& II ™ 8180 possible to reduce the number of bonding 
the same operation Is performed within the address patterns necessary for connection by a wire bond- 
switching selector 406. While, on the other hand, dur- ^8 Method or elastomeric connector to the external 
ing the period when one address line is energized, the ^ c * I ^ ir \ In ™ m * e * usnc Z' * response speed 
selectors 42 for the da^ lines are sequentially selected, _ wiA which the display operation is performed is at- 
In other words, the time at which the addressing signal 20 ^ ^ * the display substrate can be 
is applied to one address line is divided in accordance ^^JJ^^ "J" 1 ?* a J^J^tAtmnn^ 
with the number of the selectors 42. When One Selector yid f ^^0^ ampMcataon p/ *? 
VOT^IC,^ ^exaTc^^ 
SlToN^ 25 Mveso^ 

are turned ON so that the corresponding image data are « *h M T. n £ ctpc t *~ u - i 

.11 a*** i.-™ » »i™ ™ »>T. implemented, as shown m FIGS. 7 to 11, with a lesser 

supplied to all the data lines, at a time, m the selector nimibcr ofIC ^ A peripheral drive circirit 

^A^l°Jff ment. which has ZcmS^Sm w^™?^ 

are delayed at a ccB array area of the display section substrate? ^ the ^ m ^ can ^ 

which ^ determined by the energrxed address hues and 3Q ^ ^ & ^ Suhstratt ^ 0 ^ «> ^ conventional 

energized datahnes. A voltage corresponding to the substrate. Thus, the thin-type display device 

image data to be displayed is applied to the cell dec- ^ in—ved operation reliability, as well as a 

trode in the cell array through the turaed-ON TFT 24, k>w assembly COSt. 

causing the corresponding liquid crystal zone to have a The operation of (he thin type display device accord- 

corresponding liquid crystal orientation. By the block- 33 mg ^ the preferred embodiment of this invention wOI 

segmented display drive system, a desired frame image ^ explained below m more detail. An explanation as to 

can be displayed on the active matrix display section ^ ^ ^j^ing control of the active matrix array 

and thus on me display 'unit 72. should be made wiU be given below with reference to 

Several practical thin-type display devices of this FIGS. 12 and 13. FIG. 12 shows a circuit arrangement 

invention will be explained below, as typical examples. 40 for 16 address lines Al to A16 of four address selectors 

In FIG. 8, peripheral drive circuits, such as data selec- n to T4. with the respective address selector OX T2, 

tors 90, 90\ block data drive circuits 92, 92' and address -j^ X4) corresponding to the four address lines (Al to 

scanning circuits 86, 68, 86', 88' in FIG. 7, except for the A4( as to A 8, A9 to A12, A13 to A1<S). In FIG. 12 r G 

display unit 70 in FIG. 7 are mounted, as several IC indicates a common gate line (Gl, G2, G3. G4) which is 

units 110, on the same substrate 14 at the periperal por- 45 connected to corresponding four FETs in each of the 

tion of the TFT active matrix array 72. The core con- respective address selectors, and S indicates a common 

cept of this invention is based on the above-mentioned source line (SI, S2, S3, S4) which is Connected to the 

block-segmented display drive system for driving selec- respective four FETs in the respective address selector, 

tors for address lines and data lines in the block-seg* The lines S and G are connected to an addressing signal 

mented fashion, with the result that the number of the 50 generator 200 corresponding to the address scanning 

interconnection patterns on the display substrate can be circuits 86 and 88. The circuit 200 includes a second 

maximally reduced. That is, the above-mentioned decoder 202 connected to the gate lines Gl to G4, a first 

block^egmented display drive system has the following decoder 204 connected to the source electrode lines SI 

advantages. For the address lines 16 and 18 on the ac- to S4, and a counter 206 connected to the decoders 202 

tive matrix array 72 It is only necessary to provide two 33 and 204. 

(Le. upper and lower) address scanning ICs at each side The counter 206 performs a binary count operation in 

of the active matrix array 72. For the data lines 20 and response to a clock signal CK of a predetermined time 

22 on the active matrix array 72, it is only necessary to width to produce a lower two-bit signal 208 and an 

provide two ICs, that is, the data selector IC and driver upper two-bit signal 210. The decoder 202 supplies 

IC, at each side of the active matrix array. These ar- 60 decoder signals, as indicated by FIGS. 13A, . . . , 13D, 

rangements greatly simplify the peripheral circuit ar- to the gate lines Gl, . . . , G4. The decoder 204 supplies 

rangemem. According to the arrangement, the prede- decodsr signals, as indicated in FIGS- 14A, . . . , 14D, to 

termiued input signal reception terminal patterns re- the source electrode lines SI, . . . , 54. Thus, during the 

ceive external pixel data and scanning signals and the ON period of the gate line Gl, the source eleconode 

selectors on the substrate 14 perform the address and 65 lines Si to S4 are sequentially turned ON as shown in 

data hne selection operations in the block-segmented FIGS. 13A and 14A to 14D. Then, the gate hne G2 is 

display drive fashion to display a desired frame image turned ON as shown in FIG. 13B, the source electrode 

on the LC display screen. lines SI, .... S4 are turned ON as shown in FIGS. 14A, 
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— , 14D. In this way, the tine selection operation is image data AJD as shown in FIG- IPC in synchronism 
performed as shown in FIGS. 13 and 14 That is, the with a clock signal GK as shown in FIG. 19B and 
gate lines Gl, — p G4 arc sequentially turned ON in supplies shift output signals PI to F4 (see FIGS. 19D to 
synchronism with the tuning of each complete cycle of ISO) to a data latch circuit 256. The first counter 252 
the selective seaming of the source electrode lines Si to 5 counts the number of clock signals CK and supplies a 
S4» thus permitting a sequential selection of the address data latch signal L as shown in FIG. X9H each time the 
lines Al to A16 as shown in FIGS. ISA to 15P In this shift register ISO receives a train of image data AD. The 
connection it is to be noted that these sequential signals data latch circuit 256 generates block-segmented image 
can be utilize d aa the scanning signals on the display unit signals SI to S4 in response to the data latch signal L. 
for the TFT active matrix array. The internal arrange- 10 Hie data latch signal L from the first counter 252 b 
ment of the addressing signal generator 200 is not re- also supplied to the second counter 254-. The second 
stricted to that shown in FIG. 12. For example, the counter 254 supplies a counter output signal 258 to a 
generator 200 can be replaced by two shift registers in decoder 260 in response to the latch signal L. The de- 
series array. coder 260 generates the above-mentioned decode out- 
An explanation will be given below as to how the 15 put signals Gl to G4 (see FIGS. 19M to 19P) on the 
Image data of the active matrix array is block-seg- basis of the counter output signal 258. The decode out- 
mented. Reference is invited to FIGS. 16 and 17. FIG. put signal Gl is selected* as shown in FIG. 1$M, at a 
16 shows a circuit arrangement including four data time at which a first data latch signal L is generated. In 
selectors TV, < . ..T4' connected to data lines Dl to D4y consequence, the image data which are transferred to 
D5 to D8. 179 to Dl2> D13 to D16, respectively. A 20 the source lines SI to S4 emerge as data lines Dl to D4 
common gale line (Gl, G2, G3» G4) connected to four as shown in FIG. 16. 

FETs in each of the switching selectors TT, T2', T3', Then, the next image data AD is continuously sup- 
T4' is connected to a decoder 230, and a source line (SI, plied to the shirt register 250. while the block data select 
S2» S3, S4) is connected to th e corresponding source tine Gl is activated. Simultaneously with the generation 
electrode of each of the FET arrays of the swtehing 25 of fresh shift output signals PI to P4 from the shift 
selectors (TT, . . . , T4*) and to an analog driver 226* As register 250, the next (second) block data select tine G2 

a result, four source electrode lines SI S4 are taken is selected by the second counter 254 and decoder 26U 

out of the four data selectors TT to T4'. These lines S As a result, the image data SI to S4 representing the 
and G are connected to the data block-segmented drive above-mentioned next image data AD appear on the 
signal generator 2 18 corresponding to the data select 30 next four data lines D5 to D8, as shown in FIG. 16. In 
circuit 90 and block data drive circuit 92. An analog this way, the block-eegmented image data are sequen- 
image signal AD is stored in a sample/hold circuit 220 tially transferred in the time-division multiplexed fash* 
in response to an output signal 222 which is generated ion onto the data lines on the active matrix display unit 
from the shift register 224 in synchronism with a clock with the four data lines D as one unit, such as the lines 
signal CK. The analog signal which is stored m the 35 D9 to D12, D13 to D16\ .... 

sample/bold circuit 220 is supplied in a parallel mode to The image data output signals on the data hnes Dl to 
the analog driver where the parallel signals are ampn- D16 which are obtained by the scsmning of the block 
fled and taken Out as Output signals SI to S4. data select lines Gl to G4 are stored for a predeter- 

When one complete cycle of the signals Si to S4 is mined time by a time constant determined byi 
performed, the shift register 224 is deenergized and a 40 (1) the OFF resistance of the switching selectors TT 
counter 228 is energized to deliver a binary output sig- to T4\ 

nal 222' to the decoder 230. In response to the signal (2) the resistive component of the data lines on the 
222' the decoder 230 sequentially generates decode display unit, and 

output signals Gl to G4 in a switching fashion as shown (3) a stray capacitance induced at the in terconnection 
in FIGS. 17A to 17D. By a combination of analog 45 pattern of the data lines D and FETs in swHching 
image data signals on the source electrode lines SI to selectors IT to T4\ 

S4, on one hand, and the decode output signals on the Where, for example, the switching selectors Tl' to 
common gate Hnes Gl to G4> on the other hand, serving T4' are made of CMOS transistors and the data lines are 
as the block data select lines, the 16 data lines Dl to D16 made of aluminum Hnes or wires of about 30 cm in 
connected to the switching selectors are sequentially SO length X 20 una in width Xl urn in thickness, then the 
activated, m four units, as shown in FIGS. 17E to 17H Storage time of the above-mentioned image data will be 
in synchronism with a length of time corresponding to about 20 msec If, as in the NTSC system, 252 hori2on- 
the ON periods of the respective decode output signals tal lines are scanned on the display plane at a rate of 30 
Gl to G4. Thus, the data lines, such as Dl to D4 or DS times per second (about 63.5 us per scanning line)* the 
to D8, which are temporarily activated, are responsive 55 percent attenuation of the image data within the data 
to the incoming image data to sequentially deliver the holding time is 3X 10" 3 and is held at 99% even if eval- 
corrcsponding output signals as shown in FIGS. 171 to uated on the screen. Thus, if the address scanning per- 
17X. Thus, the cell columns of the active matrix array, iod is so set as to occupy each whole write-in time of 
which are connected to data lines D f sequentially dis- each block data, the first image block dat a are w ritten, 
play the corresponding image data components in a 60 through the data hnes Dl to D4, into the TFTs of the 
timeKirvision multiplexed fashion. Hz in FIG. 171 de- corresponding area of the display unit through the se- 
nates a high impedance. lection of the frrst block data select line Gl and then the 
FIG* 18 show* & modified form of circuit in FIG. 16- next image block data are writte n, through the corre- 
In connection with this modification, an explanation is sponding data lines, into the TFTs oT the corresponding 
given of a binary image display. In FIG. 18, a shift 63 area of the display unit through the selection of the 
register 250 and first and second counters 2S2 and 254 corresponding block data select bne G2, . . . , so that the 
receive a reset signal R of a waveform shown in FIG. srepiwitial image block data are displayed on the display 
19A for initialization- The shift register 250 receives screen with their block Intensity level or the image 
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contrast gradually decreased in thai display order. As a 
result, the image quality is degraded on the display 
screen. Furthermore, during the address scanning per- 
iod! the image block data which has been written at a 
final ox near-final stage are Still persisted continuously 5 
as an after-image on the display screen even after the 
next Address line has been selected. This produce* an 
undesirable image defect, such as the emergence of a 
"double horizontal line". 

In order to overcome the above-mentioned draw- 10 
back> the activation period of each address line A is so 
shortly set to be made equal only to a final one G4 of the 
four block data select signals 01 to G4* as shown m 
FIGS. 20E and 20F, without so lengthening the applica- 
tion time of the address scanning signal as to be set to be 15 
equal to the whole application time, as shown in FIGS, 
19Q and 19R, of the sequentially emerging decode out- 
put signals (i.e. the block data select signals) Gl to G4> 
In this connection it is to be noted that FIGS. 20A to 
20D show the same waveforms as those of the signals 20 
Gl to G4 as shown in FIGS. ISM to 1». 

The pulse waveforms of the address scanning signals 
can be forcedly deformed as shown in FIGS. 21A and 
21B. As shown in FIGS. 21A or 21B, the waveform of 
the address scanning signal is set to be substantially 25 
equal to that of the signal as shown in FIGS. 20B or 20F 
by setting rise (tow) and fell (Xoff) time constants in 
accordance with the characteristic of a signal level 
determined by the capacitive and resistive components 
in the address lines on the display unit and adjusting the 30 
points at which the rise and fall occur. By so doing, it is 
possible to compensate for an undesired variation in the 
level of the input signal of the image data resulting from 
the resistive and capacitive components in the address 
lines on the active matrix display unit and to improve 35 
the quality of the display image on the high-speed scan 
so that a well-denned image can be reproduced on the 
display unit. 

Although this invention has been shown and de- 
scribed with reference to particular embodiments, van- 40 
ous changes and modifications, which are obvious to a 
person skilled in the art to which this invention pertains 
are deemed to he within the scope of this invention. 

What is claimed is: 

1. An active matrix type liquid crystal display device 45 
comprising: 
a substrate; 

a display section formed an said substrate and includ- 
ing a matrix array of display cells, address lines 
connected to row arrays of the display cells, and SO 
data lines connected to column arrays of the dis- 
play Cells; 

first switching selectors formed on said substrate so as 
to be connected to said address lines and having 
address data applied thereto, for sequentially se* 55 
leering one of the address lines to provide dynamic 
addressing of said display cells, each of said first 
switching selectors comprising an array of a first 
number of parallel transistors respectively having 
control electrodes which are connected in common 60 
with each other, each transistor having an input; 

second switching selectors formed on said substrate 
and connected to said data lines, for receiving plu- 
ral block segments of electrical image data repre- 
senting an image to be displayed on said display 65 
section, each of which block segments associated 
with a respective one of the data lines, and for 
sequentially applying in a predetermined order 



during each selection of an address line by said first 
switching selectors each of the block segments to 
the respective data hnes associated therewith, each 
of said second switching selectors comprising an 
array of a second number of blocks of parallel 
transistors respectively having control electrodes 
which are connected m common with each other, 
each of said transistors of said second number or 
blocks having inputs; 
addressing controller means connected to said first 
switching selectors, for supplying address scanning 
signals to the control electrodes of the transistors 
included in said first switching selectors and for 
causing these transistors to be sequentially ren- 
dered conductive; and 
data division driver means connected to said second 
switching selectors, for supplying decode output 
signals as block data select signals to the control 
electrodes of the transistors included in said second 
switching selectors, for supplying block-segmented 
image data components to inputs thereof, and for 
causing the blocks of said transistors of said second 
switching selectors to be sequentially rendered 
conductive with the second number of transistors 
being as a unit thereby to transfer sequentially said 
block-segmented image data components to a cor- 
responding data line, said addressing controller 
means applying each of said address scanning sig- 
nals to & corresponding address line m a predeter- 
mined time period which Is shorter than the total 
application times of said block data select signals to 
said data lines, said address scanning signals having 
a specific activation Ume period which is substan- 
tially equal to the application time of a lastly gener- 
ated one of said block data select signals. 
Z The device according to claim 1, wherein each of 
said address scanning signals has a pulse waveform. 

3. The device according to claim 1, wherein each of 
said address scanning signals has a waveform which 
changes between first and second signal levels at a pre- 
determined time constant 

4. The device according to claim 1, wherein said 
addressing controller means comprises: 

counter circuit means for receiving a clock signal 
externally supplied thereto, and for generating first 
and second binary bh signals; 
first decoder means connected to said counter circuit 
means and the control electrodes of said parallel 
transistors Included in said first switching selectors, 
for receiving the first binary bit signals, and for 
supplying decoder output signals to the control 
electrodes of the transistors included in said first 
switching selectors; and 
second decoder means connected to said counter 
circuit means and the inputs of said parallel transis- 
tors included in said first switching selectors, for 
receiving the second binary bit signals, and for 
supplying decoder output signals to the inputs of 
said transistors included in said first switching se- 
lectors. 

5. The device according to claim 1, wherein said data 
division driver means comprises: 

shift register means for receiving a dock signal and 
for generating an output signal in synchronism 
with the clock signal; 
sample/hold circuit means connected to said shift 
register, for receiving an analog image signal, and 
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for storing the analog image signal in response to 
the output signal of said shift register; 

analog driver circuit means connected to said sam- 
ple/hold circuit means and the inputs of said paral- 
lel transistors included in said second switching 5 
selectors, for supplying said block-segmented 
image data components to inputs thereof; 

counter circuit means for receiving the clock signal, 
for generating a binary output signal; and 

decoder means connected to said counter circuit 10 
means and to the control electrodes of said parallel 
transistors included in said second switching selec- 
tors, for supplying said block data select signals to 
the control electrodes of the transistors included 
therein. 15 

6. The device according to claim 1, wherein said data 
division driver means comprises: 

shift register means for receiving a clock signal, an 
analog image data, and a reset signal, for generat- 
ing shirt output si gnal-*; 20 

data latch circuit means connected to said shift regis- 
ter and said inputs of said parallel transistors in- 
cluded in said second switching selectors* for sup- 
plying said bl ock-segmented image data compo- 
nents to inputs thereof; , 25 

first counter means for receiving the clock signal and 
the reset signal, for generating a data latch signal 
which is supplied to said data latch circuit means; 

second counter means for receiving the clock signal 
and the reset signal, for generating a counter out- 30 
put signal; and 

decoder means oonnecTftrt to said second counter 
circuit means and to the control electrodes of said 
parallel transistors included in said second switch- 
ing selectors, for supplying said block data select 35 
signals to the control electrodes of the transistors 
included therein in response to the counter Output 
signal. 

7. The device according to claim 1, wherein Said 
matrix array of display cells have amorphous semicon* 40 
ductor thin-film transistors, and wherein said first and 
second switching, selectors comprise amorphous semi- 
conductor thin-film transistors. 

9. The device according to chum 7, wherein said fust 
number of parallel transistors is the same as said second 45 
cumber of parallel transistors- 
' 9. An active matrix type liquid crystal display device 
comprising: 

a substrate; 

a display section formed on said substrate and includ- so 
ing a matrix array of display cells, address lines 
connected to row arrays of the display cells, and 
data lines connected to column arrays of the dis- 
play cells; 

first switching selector means formed On said Sub- 55 
strate so as to be connected to said address lines and 
having n ^(^rw^ Hirfo a ppliarf thereto, for Sequen- 
tially selecting one of the address lines to provide 
dynamic addressing of said display cells; 

60 
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second switching selector means formed on said sub- 
strate and connected to said data fines, for receiv- 
ing plural block segments of electrical image data 
representing an image to be displayed on said dis- 
play section, each of which block segments associ- 
ated with a respective one of the data lines, and for 
sequentially applying in a pi^etenmned order 
during each selection of an address line by said first 
switching selector means each Of the block seg- 
ments to the respective data lines associated there- 
with; 

controller means connected to said first and second 
switching selector means* for supplying address 
scanning signals to said first switching selector 
means, for supplying decode output signals as 
block data select signals to said second switching 
Selector means to transfer sequentially said block- 
segmented image data components to a corre- 
sponding data line; 

said controller means applying each of said address 
scanning signals to a coiresponding address line In 
a predetermined time period which is shorter than 
the total application time duration of said block 
data select signals to said data lines; and 

said address scanning signals having a specific activa- 
tion time period which is substantially equal to the 
application time duration of a lastly generated one 
of said block data select signals. 

10. The device according to claim 9, wherein said 
first switching selector means comprises: 

first switching selectors each of which comprises an 
array of a first number of parallel transistors re- 
spectively having inputs and control electrodes 
which are connected in common with each other. 

11. The device according to chum 10, wherein said 
second switching selector means comprises: 

second switching selectors each of which comprises 
an array of a second number of blocks of parallel 
transistors respectively having inputs and control 
electrodes which are connected in common with 
each other. 

12. The device according to Claim 11, wherein Said 
controller means comprises: 

addressing controller means connected to said first 
switching selectors, for Supplying the address scan- 
ning signals to the control electrodes of the transis- 
tors included in said first switching selectors, and 
for causing these transistors to be sequentially ren- 
dered conductive. 

13. The device according to claim 12, wherein said 
controller means further comprises: 

data division driver means connected to said second 
switching selectors, for causing the blocks of said 
transistors of said second switching selectors to be 
sequentially rendered conductive with the second 
number of transistors being as a unit thereby to 
transfer sequentially said block-segmented image 
data components to a corresponding data line. 
* * • . + ♦ 
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Specification 



1. Title of the Invention 

DRIVER BUILT-IN ACTIVE MATRIX PANEL 

2 Scope of Claim 

A driver built-in active matrix panel comprising a pixel portion constituted by a 
thin film transistor arranged in matrix, and a driver portion constituted by a thin film 



transistor, 



35 



characterized by having a data line driver including a means for generating N 
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sampling pulses that are set and reset by an output signal of a shift register having a 
smaller number of stages than the number of the data lines N and a plurality of external 
clock signals having different phases. 

5 3. Detailed Description of the Invention 
(Industrial field of the Invention) 

The invention relates to a driver built-in active matrix panel constituted by thin 
film transistors (hereinafter abbreviated as TFTfc). 

10 (Prior Art) 

A prototype active matrix panel including switching TFTfe that are arranged in 
matrix over a transparent substrate and formed by using a thin film layer of 
polycrystalline silicon or amorphous silicon has been widely successful, and liquid 
crystal televisions using the active matrix panel have been produced in large quantities 

15 and commercialized. There is also an attempt to form a scan line or data line driver 
over the same transparent substrate as the switching TFIfc arranged in matrix, which has 
already been achieved and disclosed (Y. Oana SID84DIGEST, p.312, S. Morozumi, et al 
SID84DIGEST,p.316). 

FIG 1 shows a structure of a conventional driver, in particular a data line driver 

20 included in an active matrix panel. Data lines 111, 112, ... are connected to analog 
switches 106, 107, ... respectively, and the analog switches are turned on/off by an 
output signal of shift registers 101, 102, ... respectively. In FIG 1, reference numeral 
121 denotes a video signal line and 122 denotes a scan line* According to such a 
structure of the data line driver, the shift registers have to operate at the same frequency 

25 as the sampling frequency of a video signal, and high speed operation is thus required. 
In general, however, the on resistance of a TFT is high, therefore, the TFT cannot 
operate at as high a speed as a single crystal silicon MOSFET. Accordingly, the 
conventional driver built-in active matrix panel has a limit to the sampling frequency of 
a video signal because of the TFT characteristics, leading to limited high definition. 

30 

(Purpose of the Invention) 

It is an object of the invention to solve the aforementioned problems of the prior 
art and to achieve a driver built-in active matrix panel capable of sampling a video 
signal at a high frequency and displaying high quality images. 

35 

2/5 JP61-48893 



PAGE 37/126 1 RCVD AT 3/29/2005 10:55:38 AM [Eastern Standard Time] * SVR:USPT0£FXff -1/4 1 DWS:8729306 k CSID:571 434 9499 ' DURATION (mifr$$}:32-22 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^QTblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
^Q^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



